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The key elements for

4

ntegrated circuilts by NASA 1

desizn. A demons esign reliability can be ob-
tainad by accelerated testin atively small sample sizes.
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1s ave intended to illustrate

are the most effective which Motorola haz been able to deavelcp to
date. Thay are not suitable for all nanufacturing procass=s bk
they bave baar found to be suitable for Mutorola's wanufacturing
processas. They do not all influence reliability bur wather
generally have a more significant effcer on electrical character-
istica and yield. fThey zre not inflexible Lut will rathary be ad-
justed ng ofher contyale ars found- to L2 pore effective Trdead
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evalusiion vother then the bucis of contron by
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1.0 INTRODUCTION

The purpose of this program is to dzscribe the process
controls which have been found to be effective for the manufacture
of high reliability silicon monolithiic integrated circuits and

could serve as a basis for NASA qualification of monoiithic circuit

manufacturers.

1 of process

] 31

"The scope of this program includes designatior

|’) O

steps which should be qualified as part of Line Qualif
(See Figure 1, paze 8.) The degree to which the process steps
o

i
described would serve as a basis for Line Qualifica
e

ation depeﬂd to
a large extent upon the definition for "Line Qualification." 1If
Line Gualification means that these are elements which should be
censicered in the evaluation of an integrated circuit narufaciurer's
capability, then the process control steps described could serve as
a basis for WASA qualification. £, on the other hand, Qualificat

reguired the establishment of

a
wiitich are to bz monitored by NASA, such a preogram wil

The included process contrcls are itbose which Moterole hag

found to be effective Ffor the menufacture of gilicon wmenolitnic

O]

circuits. Several factors must be considered in evaluating such
process controls: (1) Tha majority t centrels have been
m f

y K . . RSP U JUROL B TR - - K3
established to optimize vyield and slectrica

have little affect in determining the weliability of the circuits.
2) Thege controls have been found to be effeciive; however, this

3 ~ ~
rols c¢ould not bz equ b
-+, A s o PR oy -3 7 e PR 3 ¢ e
pertaps eveu rore effeciive {3) These controls ave applicablz to
- - [ O RN = [ - e R G P
Motorela's manufaciuring vroness. If the procecses were dififerent,
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and there ars many different manufacturing processes used to make
reliable integrated circuits, obviously the controls would have to

be those which are suitable for the process under consideration.

Thus, the described controls represent a current status

1

at those which have been found to be effective for Motorela's
production of monolithic silicon ecircuits. The continuing en-
gineering effort being applied to all of Motorola's processing
operations will undoubtedly result in more effective procass
controls. It would not be wise to feel that these controls will

not be changed cr that they will be effective for all manufacturer:

4]

The process controls described are quite extensive. They
cover the full range of manufacturing from the growtir of the

on crystal to the final encapsulation of the device. A nunter

ra

ntrols are described feor each significant production stage
1

[hese are irtendad to assure optimum yield of devices with desired

istics -and maximum reliability. They ave in-
lustration of tha types of controls which may
: r

be us2d and could well serve as the basic for tha evaluation cf

electrical character
c

}..l

luded here as an 1

nwanufacturer's facilities. Since the majerity of the marufacturing
steps included are common to any manu facturer's production cf silicon

moaclithic circuits, the controls in efiect at these steps are worth-
e

ration as a part of qualification evaluaticmn.

The reliebility of any integrated circuit depends upon tne
]

inherent veliabilipy of the design and processass used for iis manu-
facture and the degree of process control exercised to assure that
each circuit in the population possessas a reliability as cloce as

S
bie to the optimum. 1t is presumed that the raliabilicy o
d design can be fajirly well demonstrarted by testing =
rezsonably small number of devices. The reason for the eveluation of
o

1 as an elemsnt

2



product. If the ve endor's process control is well thought out and
effectively carried threugh, confidence in the reliability of his

production will be high.

The overwhelming majority of the controls listed are
designed primarily to optimize electrical characteristics and yield.
Some, however, do hsve a high reliability aspect. Those with a
significant reliability aspect are wafer, die, die bend, and wire bond
inspections. The final two inspections actually have an even higher
reliability aspect than the first two. At these most significant
steps, Motorola has established Quality surance check points.

These four inspection points should have common elements for all
venidors and thus are perhaps somewhat more suitable for comparative
evaluation than the other in-process control points described. In

these four key areas, it may be feasible for HASA to establish a

certain degree of control which will afford a besis fov reliabilicy
. -

assurance. It smst be realired that the control criteria which will
ba effective at esch of these keyv points depend tc a large extent
upon the particular manufacihuring process uced. Inspection critexie

t
which are adegquate for one manufacturing process may be compleate

3

inaprropriate for another manufacturing process. However, Iov ar
manufacturer to have scme criteria and inspection at thece four key
points is probably appropriate. . The inspectica criteria which Motere

has found o be suitable for these points ars included in Sesction IV,

The scope for this prosram includes process controls on the

ionized warer, vask makinz and package Ifebvications Thes2 have not
heen specifically incladed because they do not appear te be

e a
approorizte. The controls which have been established on the

cific
controls on mask waking have been ectzblished This is because tha
el ‘v'-}(' o ovairion 13 1 ('\"111 - riesrS T M s I'e eyl
rask making opevation is basically an engireering function and
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although most masks are made by Motorcla's Mask Shop, mask sets are
also procured from outside vendors. It is feasible to inspect szts

to determine conformance with specifications, and the controls which
enter into their manufacture need not be specified. The same consid-
_erations are true for packages. Although Mctorola does make a numbar
of its own integrated circuit packages, many are procured from outside
vendors. All packages that are procured from vendors or supplied by
Motorola come through Incoming Inspection and are inspected to the
same criteria. Thus, the production control used for the manu
ot thes

basis for gualificaticon by NASA.

,.

cturing

(|)

packages would not be appropriatz for consideration as a

This report contains a flow cha

C.- 2]

t (Section II) depicting
c e h

the significant process steps for the manufactur f monolithic
integrated circuits., Motorola is not at this time in regular pro
duction of monolithic integrated c¢ircuits other than the NPN bipolair
type. In gonerzl, the process steps describad will also beo suitable

have to be made in the inspection criteria for thesc cireuits, but

these should not be very siguificant.

Section IIT includes a descripticrn cof the proczgs controls

whica bave proven to be effective at eacnr c¢f the contrel points
includad in the flow chart. The descriptions of trnese coutrols are
adequate to demonstraie their scope and purpcse. They do nol, nowever
inrclude the myriad of details waich is nrecessary to carry out the
actual process contrel dnspechtion,

Section IV inciudes the five In-Process Quality Assurance
cpecifications fur the points which Motoroia has found most effec-

i :

ve frem a reliebilicy viewpolint. Thase specifications include
1

3 PRI S ':v- Il - 8 P y r ~ -y Falhind
Justratioz fraguency of sa2mpling, zeneral inscection
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1.1 SCOPE

The scope of work, as stated in RFQ DCN 1-6-40-64546, is:
v The contractor, as an independent contractor and not as
an agent of the Govermment, shall furnish all of the necessary person-
el, facilities and material and otherwise do all things necessary
for establishing a precgram cf Line Qualification based on process
controls for producing monolithic circuits for NASA use, in accor-

dance with the tasks described below:

1. In sequential flow chart format iist the basic process

57‘

steps which the contractor currently uses to produce typical NEN
bipolar monolithiec circuits and at which the contractor normally

makes a measuremsnt, test, or inspection to maintain statistical

]

control over the productiocn line, and thus achieve a homogeneous

(

product with good yeild and reliability. These sters should start
with substrate preparation and go through sealing. They should
include deionized water, mask making, and packages, but no other

.
indirect maleriels.

2. On. the flow chart the co

onktractor shall indicate those
proczss steps which should be qualified as a part of Line Qualifi-
the

fo 74402 90
Lire 18

cation as reasonable assurance to NASA thait: or

w

capable of producing monolithic circuits.

3. For each process step listed in 2, indicate the

meagsuremants, tests, anpd ingpections, or any othar tvpe

4
.

2 N €
contirol which should be included in the qualification of
&s a reasonable essurance to NASA that the process step i:
consistent control. Give th2 percent accuracy reguired o
struments used, a description of the procedure (include frecuency

Ge T e g P R 1 v~ P ~ P R 1
of test and sample size), min-maz linics, tolerances, or criteria,



used by the contractor, and whether the measurement, test or in-
spection rasults in a reading, a tabular record, a strip chart, or
a distribution. Make it clear as to whether the test, measurement,
or inspection is performed on equipment, the test pattern, or the
completed circuit.

4. 1Indicate for each measurement, test, or inspection
made the action taken if tolerances are exceeded.

-

5. The contractor shall indicate, fo

o

r each measurement,
test, or inspection described for the control of the

L the process steps
to be qualified, whether the measurement, test, cr inspection applies
equally well to PNP, complementary, and unipolar circuits, and, if

not, what changes or additions should be wade tc make it applicable

6



SECTION II

2.0 FLOW CHART

The significant steps in the manufacture of silicon
monolithic circuits con the “oLoro7a process is included in Figure 1.

Twenty-five production sceDs from crystal seed preparation thirough

09,

centrifuge screening of completed product have been included. Most
of these process flow steps are probably similar in most respacts
for all manufacturers' processes. However, certain other step
as glass passivation, Step 16, are unique to Motorola. Sters
threcugh 12 are repeated several times for the manufacturer of an
integrated circuit wafer. Isolation diffusion, base diffusion and
emitter diffusion all require the same general secuence of steps.
licity, these repeated steps have not been included.

For simp

[h]

Procass controls are in efiect at each ¢f thess manufactur-
ing steps. These process contrcls are aimed at improved vield to
7 trical characteristics in mest cases and meximum reli

ctri
ability in others. Thay have proven o be effective for Motorola'
c
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3.0 PROCESS CONTROL STLPS

For each of the process control steps included in the
previous section, a detailed description of controls in effect
has been prepéred. These controls are described in this section.
In general, a number of controls have been included for each of
the sigrificant process steps. Each of these contrels at each

step is described in some detail in a uniform manner in the
following subsections.

3.1 METHOD OF CONTROL

This element describes the several process controls which
are in effect at each of the siguificant manufacturing stations.
These controls will consist of machine contrcl, operater control,
product measurements all by both Producticn and a GQuality Assuranca
person. The method of ccntrel is described in a simple manner bu

adequately enough to portray the control method, Each method of

control jis identified with 3 capital letter in the subsequent cle-

fu

ments of process description.

3.2 METHOD OF SAMPLING
Included in this section is the frequency of sampling

for sacn of the methods of control described,

3.3 ' MEASURLMENT PROCEDURE

This section describes the element which is evaluated to

Getermine the degree of control. This may be either the eguipment

i
or the work catput from the station.




3.4 METHOD OF MEASUREMENT

This section describes for each method of control the
method of measurement. This may be an instrument used to calibrate

a piece of equipment or to evaluate products.

3.5 ‘ RANGE OF PERMISSIBLE MEASUREMENTS

Included in this element is the range of parameter
measurement which is permitted without the process being considered
out of controcl. For those processes and measuremeni proceduras
which have criteria which cannot be briefiy aescribed, the specific
specification weuld have to be reviewed to determine the applicable
criteria. In these cases, the term "criteria" is included uncer
this heading. The majority of the conirols in these categories are

those associated with visual inspection of the process.

3.6 METHOD GF RECORDING

The method used to record the results and evaluation of

each methoed of control is listed.

3.7 METHOD OF ANALYSIS

The corrective aciion which is taken if the process is
determinad to be out of control is included under this heading.
This mayv include machine adjustment, material rework, or scrapping

of material.

.s whicn are in effect at each of the

3
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insnecticn stations are described in an abbreviated mamnner in this

section. However, this descripiion should be adequate to determine
effectivaness of a process control program for the evaluation of
votentier) suppliers of silicon meonolithic circuifs,
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PROCESS STEP 1 - CRYSTAL SEED PREPARATION

Method of Control

(A) T7Type probe of seed crystal
(B) Tour point probe resistivity of seed crystal
(C) Orientation of shaped seed

(D) Etch and dislocation count of seed

Methed of Sampling

(A) Sample size is 100 percent,

(8) Crystals are sampled 100 percent.

(C) 109 percent of crystal; O percent cof seeds
(D) 100 percent of crvstals; O percent of seeds

Each end of crystal is sampled.

Measurement Procedure

-{A) The crystal is prepared by removing oxide from a
- ’ - - - -’ o
region extending cver the len

This entire region is then pr

(B) Each crysial is measured for resistivity in the
center of both sawed erds. If ons end is cui, cuts

and further measurements are made until the specifi-

(C) The crystal is wounted on the saw, and a sauaple is cut
off; +this sample i3 then checked for
sawed surizce, The crystai is adjusted on the
correct any irregu h
teken. When the crystel

specifications, the seeds are cut.

-t
e



(D)

The crystal ends

before the seeds ar

etching, dislocatic
times in a 20 X 7.5
to emper

per square centimet

Four Point Probe; Digital Voltmeter - Cimron Pacifi:s

Method cf Measurement

(A) ither thermal or r
Equipment used is:

(B) Four Point FProbe -
Mocel P9200B; DC Pr
Model 6812B; Power

(C) A PBragg Reflection
usad is: Pnillips

(D) A wicroascope, (B &
Dislocations within

- count is then cal

Ranze of Permissi

ical data for a reading given in dislocation

re etched for dislocation counts

After
ns are counced five separate

e cut from the crystal.
eyepiece. This count is compared

o
O

er.

ectifying type probes are used.
Type Probes - Motorola.

Equipment used is: Digital Readout

eamplifier - Cimron Pacific -
Supply - Motcrola.

this fieid are counted
ulated.

ble ileasurements

(A) Readings indicate ¢

(B) Readings must be >
rejected,

(C) Readings wust be wi

nEnn/ ? } . K]

(D) < 2500/cm® or it is
Method of Recording

(&) Readings ars record

(B) Readings are recordad

]

O or no-go couditions.

e i

erial

S

10 ohm-cm  or the mat

11) plane.

ont the ¢

the

rystal lo

oo crvstal




(€)

Ne recording is required as prior inspection assures

preper crientation.

(D) Pass or fail is recorded on the crystal log sheet.
Methed of Analysis
(A) If three crystals are out of specification, engineering i:
notified. 1If out of specification, crystals are either
transferred to another device or are scrapped.

(3)

(c)
(D)

If three crystals are out of specification, engineering ic
notified, Crystals which are out of specification are

either put into another group or are scrapped.

Operator judgment

h

©
fte
3
©
]

5

- thre

-

* J

is notified. If crystals are out of specifi
c

=

crystals are out of specificatio

they are either supplied for another device

are scrapped.

feud
o




PROCESS STEP 2

CRYSTAL GROWTH

Method of Control

(A) Type probe of grown crystal

(B) * Four point probe resistivity check of crystal ends

(C) Go-no-go crystal diameter check

Method cf Sampling

(4) 100 percent

(B) 100 percent of crystals at both ends

(C) Total length of crystal

Measurement Procedure

(A) The crystal is prepared by removing the oxide from a
region extending over the length of the crystal. This
entire region is then probe tvped.

(B} The measurement is taken at the center of both cropped
ends of the crystal. If cone of the ends is cut of
specification then a cut is made and the readings axe

.. repeated until both ends are in specification.

(C) Test is on crystal.

Methcd of Measurement

(a) ither thermal or rectifying type prcbes are used.

(B) NMeasurements are of trne four point probe type.
Equipment used is Ligital Read-out Four FPoint Probe,
Digital Voltmeter - Cimron Pacific - Model Po200B,

DC Preampiilfier Cimroun Pacific - Model £8123,
Powe:r Supply - lotorcla.

(Cy A geuge is wun over the crystal et widih gauge made

to given specificatieons.




Reuge uvf Permissible Measurements

(A) Readings indicate either go or no-go conditions.
(B) This range is dependent upon the device spécification.
(C) As per specification of the individual device

Method of Recording

(A) Readings are recorded on the crystal log sheets.
(B) Readings are recorded on the crystal log sheets.
(C) Pass or fail is recorded on the crystal lecg sheet.

S

Fe

Metnod of asnalys

(A) 1If three (3) crystals continue to be out of
specification, then Engineering is notified. 1If
crystals are out of specification they are either
put into another device or they are scrapped.

(B) 1If three (3) crystals coatinue tc be out uf specifica-

tion, then Engineering is notified. If crystals are

device ox they are scréapped,

(C) 1If ccystal is undersized,

i
put into another device. If cr

it is ground.

'.._\
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PROCESS ST

EP 3 - SUBSTRATE PRETFARATION

Method of Control

(A)

()

(9
(D)
(E)

(F)
(&)

(1)

Diameter check of grown crystal

X-ray orientation check of each crystal

Micrometer measure of wafer thickness after sawing
Visual cleanliness inspection after cleaning

Each etch load is samplad (5 out of 25), etched,
and sampled again. This determines removal by
etching., A control chart is kept on this data.
The control chart plots the AT between the nominal
thickness and the actual thickness. Overetched
material 1s scrapped. Underetched material is
reetched. Yields show up on IBM card. Gauge into
0.0 X 0.001 inch thickness categories.

Four Point Probe resistivity check

-

Visval inspection of surface quality and cleauliansss

+

. 1
NNt cok
pPOLLSG

Lt

atte

F

Four Point Probe resistivity check

Sampling

(&)
(c
6)
(E)
()
)
(1)

100 percent for every crystal
100 percert
Every tenth wafer is checked.
10C percent
109 percent
180 npercent
100 percent

Sample iz €.5 percent AOL,

5...!
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Measurement Procedure

{A)
(B)
(%)
(D)
(E)
(F)
()
(1)

Method of

Crystal
Wafer
Wafer

- Wafer

Center of the wafer
Measurement taken in center of wafer
Wafer

Measurement taken in center of wafer

Measurement

(4)
(B)

(c)
(D)

Micrometer (hand) Brown & Sharpe Model 20-1

X-ray equipment is used to determine RBragg angles.

Wafer is cut from crystal and cut surface is tested.

No cther samples are taken. Corrections are made

until specification is met on cut surfeace as cr

is cut,

Micrometer (hand}, Brown & Sharpe - Model

Inspected under 1

following: fractures, breaks, and quality of

saw pattern

Sigmatic Gauge - Sigma Instrument Company -

+ 5 millionths

Three (3) Digital Systens:

(1) Digital Voltmeter - Non~Linear Systems - Mdal.
V34B ~ Preamplifier - NWLS. - HModel 141

Power Supply - Homelnade

«

(2) Digital Volumater - Hewlatt Packard Mdl -
3440A High Gain/Auto Range - HP - 3
Constant Current Power Supply - Electronic

Measuremnsnts - Modzl 6872

r._l
~.!



(G)

(3)

Digital Voltmeter - NLS. - Model 141. Constant

Power Supply - LElectronic Measurements - Model 6612

Inspection under light using normal vision. Look for

scratches, pits, fractures, breaks, dimples, twins.

(H) Three (3) Digital Systems:

Range of

(D

(2)

(3)

Digital Voltmeter - Non-Linear Systems = Mdl.
V34B - Preamplifier - NLS. - Model 141
Power Supply - Homemade

Digital Voltmeter - Hewlett Packard Mdl -
344CA High Gain/Auto Range - HP - 34%43A
Constant Current Power Supply - Electronis
Measurements - Model 6612

Digital Voltmeter - NLS. - Model Y24B
Preamplifier - NLS. - Model 141. Constant
Power Supply - Electronic Measurements -
Model 6612

Permisceible Measurements

)
(E)
(¥)
(&)
(H)

Methcd of

As per specificaticn, it cen vary from
0.7" <D<3" + 0.1",

+ 30' vertical + 15' horjzontal

As per specification, it can vary from
4 < 25 mils 4 0.3 wmil.

Criteria

0.0601 inch

As per specification, machine is good to + 2.5 percent

Criteria

As per specification

Yo
NS

(4)

ording

At this poluni tha crystal measurements are transferred
to an TBM cavd. A welght cneck is made afier geinding

2 -~ s R . ~ AR o
and also rezcordad on zu 12N card.




(B) Rejection is reccrded on log sSheet, either in or

out of specification.
(C) Number of rejects are recorded on log sheet,

(D) Here, good wafers are counted and the lot total is
recorded on an IBM card and a wafer's per gm yeild
is recorded. '

(E) Each group has a thickness requirement,

(F) Yield is recorded on the IBM card,

(G) Yield goes on the IBM card. Control charts are
kept on the following: _

(1) Tapexr across wafer (10 wafers per device
once each shift)
(2) Thickness (S8ample 5 per device once each shift.)
(3) Percent defective (Fifty wafers at random are
inspected for surface, breaks, etc.)
(1) Log records either pass or fail.

Method of Analysis

—

(A) 1If the entire crystal remains in specifiecaticn,
operation is under control. 1If corrections are
needad, production maintenance

(B) 1If crystal is cut out of specification, It is

scrarcped,

ct

(C) If cut of specificaticn, wafer is screpped. 1If

specification is not met, machirne is repaired.
(D) A monthly yield report is circulated.
(E) Wafors which fall into nc group are scrapped,

Count 1s recorded on 1BM card.
(F) 1if out of specification, wafer either goes into

anothei device or is scrapped.
i



(G

)

If 1ot fails, then it is 100 percent detailed and
rejected samples are scrapped or put intc arother

device, Total wafer yields ars published.

If lot fails, then it is
rejected samples are scr

I
M

device. Total wafec y

20



PROCESS STEP 4

- EPITAXTAL GROWTH

Method of Control

(4)
(3)
ey
)

(¥)

Method of

Check epitaxial thickness by we ig 1t difference.
Four Peint Probe for sheet resistance

Visual inspection for surface quality

Visual comparison of standards for oxide
thickness

Sample Q.A. Inspaction - visual, resistivity and
thickness

2mpling

(4)

(B)

©)
(@)
(E)

50 percent sample size - A selacted sample

which allows detailing (on buried layer only the
to 10 percent middle wafer is tested)

Minimum is approximately 30 percent and group is

detailed as necessa r can be 5 to

(21

y (buried laye
10 percent depanding on wafer size).
100 percent

100 percent

Visual - 100 percent, resistivicy - 6.5 percent AQL,
thickness -~ 100 percent

Measurement Frocedure

(®
(©)
(D)
(E)

Wafers are weighed before and after epitaxy.
Deposition and weight is transfecred in thickness
deposition.

Wafer

Wafer

Wafer comparison

Water



Method of

Measurement

(a)
(B)

(¢)-

(D)
(E)

Micrometer (hand) Brown & Sharpe 1 inch Model 1011
Sundstrand Macnine Tool - Belt Grinder

Four Point Probe Type

Visual inspection with normal room light and no
cptics, for pits, spikes, scratches, fractures,
cloudy surfaces, dimples, twins

Oxide Chart

Resistivity by Four Point Probe

Specification requires to nearest 0.1 microun

To the nearest ohms per square up to 3 significant

Pits: Ko major pits, 5 minoxr pits, 25 micropits.

s

r
Scratches: Over 2/3 wafer dismeter. Spikes: Wone

Range of Permissible Measurements
(a)
(B)
figures
(©)
None. Twins: DNone,
(D} To specificaticn

(E)

Method of

Recording

(4)

N

(B2

1 Weisght is recorded on envzlope. 2) Weigat
5 S
h

range is recorded-cn box. (3) Weight she

[discarded after three (3) mounths.] (4} Number

whiich is in specification is reccrded on device log.
Envelope (2) Box (rangz) (3) Evaluatio;
Envelope (2) ox (range Evaluation

)
log (range} (4) Fucnace log sheet

s}
. L.



(D)
(E)

Method of

Turnace log, range on box, range'on evaluaticn log
Lot yield is recorded in Q.A. log. All readings
are recorded on Resistivity Data Sheet (file).
Reject readings are recorded on Discrepancy forms.

Analvysis

(&)

(®)

(C)

(D)

(®)

=t
Hh
Q
o
ct
o)
Hh
)
3
o
o
I_l
Fh.
}ae
0
o)
ot
e
o)
3
g
v}
Hh
M
R
e
w
m
t
o
0
ri
g
e
ct
| o
o]
ot
o

i
another device or scrapped. If it gees
specification, a change is made. IE£

Engineering is notified.

If the wafer is out of specification, use another
specification or scrap it. Changes are made to stay
in specification.

If wafer is out of specificaticn, it is scrap
i

If cne wafer run is 60 percent out of spazifi

.

a meintenance procedure is followed and Enginzering

Disposition of Rejects - Engineering Discrepancy
forms are sent to (1) Q.A. File (2) Engineering.

IR
w



PROCESS STEP 5 - WAFER CLEANING AND CXIDATION

Method of Cbntrol

(A) (1) Furnace Profile Monitoring
(2) Monitoring Recorder Check

(B) Test runs for oxide thickness and uniformity are made.

(C) 1Inspection of every wafer

Method of Sampling

(A) (1) Daily
(2) Prcfiled monthly or as needed

(B) Prior to a run after furnace prefile
(C) 1Inspection of every wafer

Measicement Frocedure

(A) (1) Performed o
(?) Eguipment

v Diffusion Furnace

s

{(B) Wafers
(C) Wafers

Method of Measurement

(1) Recorder, Pt-Rh Thermocouple ~ Lecds & Noxrth

+ 0.05 percent error - Model 69802 (Note: Calibrated

every three (3) months)

(2) Leads & Northrup Milliv
Q

1t Potentiometer + 0.05
percent Pt-Fi-Ri-=--~~1+ 0 t

i
e: Calibreted once

'vJ

a month)

(B)

{C Visual and Micrcscope (A&Q) American Optical Inst. Div
. - Iy 7

<:

isual and interfermometer

N
h
En




Range of Permissible Measurements

(A) (1) + 1°C for A (Z0) inch flat zone Min,
(2) + 1°C for A (Z0) inch flat zone Min.

(B) + 10 percent

(C) Reject all wafers with epi spikes. Wafers must be
clean. Appreoximately 2 percent other types damaged
areas will be tolerated.

Method of Recording

(4 1) Strip chart and written profile
(2) Strip chart and written profile

(B) Furnace Log Bock kept

(C) Record number of rejects in log book.

Method of Analysis

(4) (1) Recorder, monitoring, furnace profile, daily
Recorder deviation in excess of 2°C will require that
the furnace be reprofiled.

(2) Recorder is repaired if found to be out of
calibratiou.

(B) 1If oxide is not thick enough, wafar is reoxidized.

ide is too thick, pass if <15,000 R. If oxide
>15,000 A,st=ip and reoxldize,

(C) Reject all wafers with epi ospikes. eject wafers

with » 2 percent other type damage.

3%
(WA




PROCESS STEF 6

Method of

SPINNING PHOTORESIST AND PREBAKE

«Zq

Control

(4)
(B)

Method of

Spinner strobed for correct speed

Oven temperature

Sampling

(&4

()

Daily
Checked a minimum of 5 times a day

Measurenent Procedure

(4)
(B)

Method of

equipment

oven

(&)

(B)

~

Strototac, Tvpe 1531-A - Geneval Radio Company,

it

Concord, Massachuseits --==-=- + 1 percant

Visual reading of sym-ply-ircl meter, reading checked
(&) < 3 g’

once 2 month or sooner if required by drawers with

-
L

thermocouple. (a) chromel-alumel thermccouple

(Motorcla made) + 0.3°C (b) Leads & Nortarup

Potentiometer 8686 ~---- + 0.03 percent -+ 3 microvol
Range of Permissible Meesurements
(4) + 300 RPM
{(B) + 5°C
Method of Recording
(A) UWo record iz kapt.
(B) Visuzl -~ Yo reccrd is lept.

y .

Ld,



Method of Analysis

(A) Adjust spinner to correct speed. Wafers passed that
have been spun at below or above specifications (will
be caught at inspection).

(B)  Correct temperature (previous wafers passed will be
caught at inspection).



PROCESS STEP 7 - WAFER ALIGN AND EXFOSURE

Method of Control

C

w
e
]

(A) Check exposure light inten
(B) Check air pressure.

(C) Check timer setting.

(D) Check microscope for filter in optical systen.
(E) Mask inspection

Method of Sampling

(A)

Dail
(3) Each timz operator sits down at that statiocn.

(C) Tach time operator sits down at that station.

(D) Each time operator sits down at that statiom.

(FE) Each time operator iuserts mask in tool.

(A) Equipment
(2) Equipment
(C)} Equipment
(D) Equipment
(E) DMasks

Metnod of Measurement

(8) Fisher gauge {0 - 60 PSI)

(C) Cramer timer 1123 ---- 4+ 0.2 sec
(D) G

(F) Dyna-Zocm Cptics (L0X eyepiece - 35X

7 o
{1 - 2X Zoocmn)

reen £ilter from American Optics

N
n
1
[

[
VS wWa Lf.

@]
[on
[
v
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Range of Permissible Measurements

(A) +2 Gilway units

(B) + 1/2 PsI

(€) + 1/2 sec

(D) . None - only require green light

(E) 1If mask has roughly 5 percent damage by KMER or

scratching, it is removed and replaced by new mask.

Methed of Recording

(A) Record in log book.

(B) Visual
(¢) vVisual
(D) Viesual

(E) vVisual and noted on mask for reject informaticn.

t
31
.

Methed of Analvysie

o

r

(A) Replace bulb. (Wafers passed - inspection will catch i4.)

(B8) Adjust to correct value before starting the operation.

(C) Adjust to correct value before starting the operaiion.

(D) 1Install 1ight if missing btefore starting the operatcion,
(E) Reject mask and note on mask only for reject data,

N
(Xe]



PROCESS STEP 8 - WAFER PATTERN DEVELOP

Method of Control

(A) Check pressure and time settings.

(B) Visual inspection (production)
(C) Visual inspection (Q.A.)

Method of Sampling

(A) Each time operator sits down to use the machine.

(B) All wafers in all lots
(C) Lot sampling

Measurement Procedure

(A) Equipment
(B) Wafer
(C) Inspected wafer

Method of Measurement

(&) Visual on Cramer timer 1123 ---
(B) Microscope, Wild - Heerbrugg, Model
(C) Microscope, Wild - Heerbrugg, Model

Range of Permigsible Measurements

a4y + 1/2 SI, +1/2 sec
(B) Criteria
{(C) Cr

iteria

Method of Recording
(4) Visual - No record kepi,
(B) Tahular record

(C) Tabular record and control chart

(O%)
<O

+ 0.2 sec
120
M20



Method of Analysis

(4)

Set meters correctly. (No correction made on wafers if

exposed incorrectly - will be caught at inspection.)

Redo or repair

'Discrepant Process Report and material returned to

production for corrective action.




PROCESS STEP 9 - WAFER BAKE AFTER DEVELOP

Method of Controi

(A) Check oven temperature,.
(B) Check gas flow,

Method of Sampling

(A) Minimum of 5 times per shift
(B} Minimum of 5 times per shift

Measurement Procedure

(A) Equipment
(B) Equipment

Method of Mzasurement

(A) Visual reading of sym-ply-trol mater reading: check
once a montn ox sooner, if required b e
thermocouple. (a) Chromel - Alumel Thermocouple

(Motorola made) +0.3°C (b) Leeds and Nortlhirup

+

Potenticmeter 858€ - tolerance +0.03 perczent
3 microvoits.

(B) Visual of Brocks flow meter 6-554 glass float -
2 CFF at 14.7 PSI.

Ranze of Permissible Measurements

(&) +50°C
(B) 45 CFH

Method of Rececding

{(A) Visuval - no recond is kept.
(3) Viguzal - nc recoxd is kept.



Method of Analvsis

(A) Adjust for correct temperature. If temperature wes
below specification, rebake. If temperature was

over specification, then inspect wafers for correct

-t

color. If it appears overbaked, strip aund redo.
This is not recorded.

(B) Adjust flow meter - Pass wafers. This is not recorded.



PROCESS STEP 10 - HOT OXIDE ETCH

Method of Control

(A) Inspection of trial wafers
(B) Etch temperature monitoring

Method of Sampling

(A) Prior to every run
(B) Before and during every run

Measurement Procedur

(A) Trial wafer
(B) Etch soiuticen

Method of Measurement
(&) Micrcscope, Wild-Heerbrugg, Model M20
ag

rc
(B) Therwometer (-20° to 150°C) + 1/4°C

+

" Range of Permi 3ible Measurements

(A) Limit stch time to clear oxide from areas or until
KMER starts to lift,
(B) + 5°C

Method of Reccrding

(A) Visual - no record is kept othzr than operator
noting time for that run.

(B) Visual - no record is kept.

[9%]
I~



Method of Analvsis

(A) Increase or decrease etch time to remove oxide or
to prevent KMER lifting. If lifting cannot be
repaired by rebaking, then strip wafers and
reprocess.

(B). Adjust hot plate to correct temperature. Etching
will stop until solution is correct.

35



PROCESS STEP 11 - SULFURIC CLEAN AFTER OXIDE ETCE

Method of Control

(A) Acid change and beaker cleaned
(B) Monitor acid temperature
(C) Visual Inspection (production)
(D) Visual Inspection (Q.A.)

Method of Sampling

(A) After every 10 boatloads of wafers, beaker is refilled.
(B) Three (3) times per shift minimun

(C) All wafers in all lots

(D) 1Inspected lots sampled hourly

Measujrement Procedure

(A) Equipment
(B) Acid
(C) Warfer

(D) Inspected Wafer

Method of Measurement

(4) Number of boatloads of wafers

(B) Thermometer, (~20° to 260°C) + 1/4°C
s \ 2

(C) Micrescope, Wild-Heerbrugg, Model M20

(D) Microscope, Wild-Heerbrugg, Model 20

tog
m
3

nQ

Ht
(o]
Ha

. Permissible Measuramants

(A) X/A
(B + 1t°C

{C) Criteria
(D) Criterie



Method of Recording

(A) No reading required

(B) Visual - not recorded

(C) Tabular record

(D) . Tabular record and control charts

Method of Analvsis

(A) No report

(B) Adjust hot plate for correct temperature.

(C) Redo or repair

(D) Discrepant Process Report and material returned to

production for corrective action.

37



PROCESS STEP 12 - DIFFUSION-I

SCLATION, BASE, EMITTER

Furnace Profiles

Method of Control
(A)
(B)

(©)
(D)

Method of

Test runs to determing correct gas flows and pre-
deposition time for predeposition cycle {oxide
uniformity and Xj and Ps uniformity, electrical

properties)

Control wafers sample probed
Source temperature

Sampling

(A

(8)

-

Minimum of once a month or sooner, if recorders

4

ndicate the need

Prior to running acitual mate 1 at emitter diffusion

ria
of shift for

only, and at start base and isclzation
(C) After each diffusion
(D) Prior and during each diffusicn run
Measurement Procadure
(A) Predeposition and redistribution furnaces
(B) Test wafers for base and isolation and emitter, but
in addition, use slivers on actual wafers at enitter.
(C) Control wafers
(D) Egquipuent
Method of Msasurement
(A) Recorder, and Pt-Pt-Rh thermocounle (L) Recorder
Leeds and Northrup, Model 68842 10,05 percent errcr
calibrated once avarv three (3) aths., (2) Pt-Pt-Rh



(®)

(©)
(D)

thermoccuple made at Motorola -+0.3°C, calibrated

" every month. (3) Leeds and Northrup millivolt

Potenticmeter, 8686 +0.03 percent + 3 microvolts.
(4) Zeiss interference microscope - -+ 300 R.

(5) Tektronix curve tracer, type 575, Model 122C.
(6) a. Four Point Probe "Head" Acronetics, Inc.
Model 1025-M + 0.25 percent, Palo Alto, California,
220 California Avenue. b. Constant Current Source
Electronic Measurements, Eatontown, New Jersey,
Model C612 - 0.15 percent of setting. c¢. Digital
Voltmeier, Hewlett Packard, Model 3439A --- + 0.05

percent reading -+/digit.

Interferometer, four pocint probe, visual, 575 curve
tracer ,
Interferometer, four point probe, visua

Temperature contrelled equipment plus thermometer



PROCESS STHEP 13 - EVAPCRATION-ALUMINUM

Method of Control

{_L

(A) Evaporator substrate temperature monito
(B) Control wafers or chips are checked for evaporation
layer thickness.

Method of Sampling

(&) During every run

(B) After every run

Measurenent Frocedure

{A) Equipment
(B) Contrecl wafers

Mathiod of Measurement

(o) Viswval + 5°C (1) Calibrated with Leeds and

Northrup Potentiometer + 0.03 percent -+ 3 microvolts
~as required or minimum once every thres {3) moatbs.

(2) Surface checked as required or minimum of once eve:
three (3) months. Surface thermomster, Pacific
Transcucer 575 CM - +2°C

(B) Interference Microscope +5C0 A "Zeiss"

Range of Permigsible Measunaments

Method of Recording

(tX) V'LSL' :‘1
(PY Thicknzss is recocrdad {for sach run.and all lot

v apn T . - T . o S O i - -
Nnumpers gve ToTtod oYy Chad 7un,



Method of

Analysis

Notify maintenance for correction of heater elements
of sym-ply-trol reading.

Wafers are accepted by Engineers if signed off,
or lot stripped and metal reevaporated.

Rangzs of Permissible Measurements

(a)
(®)

+1°C for a 20-inch flat zone minimum
Varies with material (45 percent to +10 percent).
Varies with material (45 percent to 10 percent).

+ 1°C

Recording

(8)
©)
)

lethcd of

Racorded on
profiles,

€y

(D

s

2eacorded in furnace log book.

Recovded in furnace log book.

Recorded in furrace log book.

Analysis

Recorder, monitoring furnace profile, checked daily,

Recorder deviation in excess of 2°C will require thar

the furnace be reprofiled.

Repeat tests with correct adjustments mado.

If Ps i3 too high, rediffuse for isclation and bace.
If Ps is too low, reject out for base and isclation.
f beta i: too low at emitter, reaiffuse fon sherter

basewidth, If beta is too high and DD too low,

i~



PROCESS STEP 14 - ALUMINUM ETCE

Method of Control

Method of

(&)
(B)
(©)

Solution,hot plate temperature monitored
Rebake, hot plate temperature monitored
Visual inspection

Sampling

(&)
(3)
©)

Prior and during every run
Prior and during every run
Every wafer before rebake

Measurement Procedure

M

e

1
[

(4)
(B)
(c)

hod of

Equipment
Equipment
Wafer

Measurement

(A)

(B)

~

©

Thermometer - (-20°tc 150°C) +1/4°C - Leeds and
Northrup 8682 - +0.03 percent + 2 v
(1) Motorola buil

sym-ply-trol. Thi

ON-OFF thermocouple feed to

denctes temperature as weall as

S+ o o

3
5]
]
[a ]

controlling it.-- 2°C (2) Check pvrometa

]

thermocouple once a month by drawers with a
separate thermocouple which is wmonitored by a
potenticmeter. Chromel Alumel Thermocouple -
+0.3°C "dMotorola made"

Microscope, Wild-Hearbrugg Model MZO.

[y B

-
N



Range of Permissible Measuremeants

(a) £ 2°¢

(B) (a) + 5°C (b) + 3°C (between thermocouple reading
and sym-ply-trol)

(C) Criteria will vary with device. (Normally must have
less than 5 percent bad die due to bridging, in-

complete etching, undercutting.)

Method of Reccrding

(A) Visual reading of thermometer. Do not begin
operation until correct. Continually check during
run and make necessary adjustments to correct it.

(B) (1) vVisual (b) recorded in log book.

(C) Recorded on daily log sheet {run lot number, operator,
date, inspector).

4
.

Methtod of Analysis

(A) Operator doass not begin or discontinues when
temperature is wot in specification. If it cannoct
be centrolled, maintenance is nctified.

(B) (1) Notify foremen for ccrrecticn of temperature,
(b) Adjust sym-ply-trol reading to be the same as
the thermocouple reading.

(C) Wafer is reetched. If it cannot be saved, have
tal s

12~
L




PROCESS STEP 15 - BACK ETCHING

Method of Control

(A) Hot plate temperature check

(B) tch time varies with reaction.

Method of Sampling

(A) Before and during every run
(B) During each etch on all wafers (Check the amount

removed on a wafer for each new batch of etch used.)

Measurement Procedure

(A) Eguipment
(B) Wafers

Method of Measurement

.~
A gnvfar-:\ =Ll oseimiAamAatl ow (ParitTir Trancdiirnayr CAarn
AW L B N e N QA b ML o e b \d- Cl Ve e oy e N A A AR N R e e \‘U*—rl

(B) Vary etch time to reaction occuring + 3C seconds.

hot plate to corract tempearature.

atch during =zich cyvole.



PROCESS STEP 16 - GLASS PASSIVATION

Method of Control

(A) Determine usable zone for correct oxide deposition.

(B) Source, line and heat tunnel temperatures

Method of Sampling

(A) Vhen first turned on and continuously thereafter
(B) At start of each shift or when trouble may devalop

Measur=ment Procedure

(A) Blank monitor wafers
(B) Equipmant

Method of Measurement

2°C  (3) Calibra-

tion of pyrometer by a thermocouple (lotorola-made

m 1)

+ 0.3°C) and potentiometer - (Le zndi Northrup
Millivolt Porentiometer 8686 - i 0.03 parcent

+ 3 microvolzs)

Range of Permissible Measurements

(A} £ 700 & of oxide

(B) {(line) + 5° to + 10°C depending on device requirement:

1
)

(source) + 17 to + 2°C depending on d

'Jo

®

vice raguircrc
(heat tunnel) + 5° to + 10°C depending on device

red uivemant

IS
L




Method of

Recordinre

(4)
(B)

Visual only
Recorded in furnace log book.

Analvsis

Method of
W)

(B)

If oxide is too thin, run again; if it is too thick,
pass, but make adjustments on equipment.

Report in log book, adjust controls tc produce
correct results. Wafers are passed, if oxide is too
thick; if oxide is too thin, wafers can be run again.

I~
o



TEP 17

Method of

- WAFER SCRIBE AND BREAK

Control

(A)
(B>
(%)

Method of

Scribe and break a control wafer.

(Production)

(Q.AL)

Visual inspection

Visual inspection

Sampling

@A)
(8)
©)

Beginning of each
All dice after wafer break
Inspected dice

two (2) hours

Measurement Procedu

(&)
(8)
(c)

Control wafer

Die

i
Q]
Q.
nd
e
O

J)

i
oy

=~

pects

Metnod of Measuvement

(A)
(B)
{C)

Renga of

Microsceope - Wild-Heerbrugg.
Wild-Heerbrugsz

o
&
Wild-YHeerbrugg,

Microscore

Microscope -

Measurement

(A) Criteria
{B) Criteria
(C) Criteria
Method of Recording
{A) DNone
(8) Tabulan record
{C} Tabular record and corntrol charts

Model
, Model

Maodel

shift and after equipment maintenance

from each production inspector every



Method of Analysis

(a)
(B)
©

Equipment shut down and maintenance performed.
Equipment shut down and maintenance performed.
Discrepant process report and material returned

to Production for corrective action.

A
(g .)



PROCESS STEP 18a -~ DIE BOND-PYROCERAM

Method of Control
(A) Furnace profiled
(B) Monitor furnace gas flow and temperature meter settings
(C) Package inspection
(D) Visual inspection (Production)
(E) Visual inspection (G.A.)
Method of Sampling
(A) WVeekly
(B) Daily

©)
(o)
%)

Prior to belt loading
All die boaded subascemblies

Die bond operators' zand inspectors' work sampled daily.

Measurement Procedure

(a)
(B)
(©)
(D)
(E)

Method of

Sealing furnace
Sealing furnace
Flat package

Die botnided subassemblies

r3
[oN)
4
3
W
g
(@]
0
o)
]
[N

Die bond subassemblies from operators an

4

subaszsomblies from inspectors

Measureanent

(a)
(8)
(©)
(D)

(&)

Recorder-Barber Coleman, Model 8061-27C000, G.05 percent
Visval
Visual
Visusal
Visual

\O

Ao




Range of Permissible Measurements

t
(C) Criteria
(D) Criteria
(E) Criteria

Method of Racording

(A) trip chart

(B) Tabular record

(C) Tabular record

(D) Tabular record

(E) Tabular reccrd and control charts

Method of Analvsis

(A) Pr

(B} Proce

{C) Engin

(D) Materizl repaired or rejected; ovcrator vetrained or
P

e
ocess Report and materisl returnad to

(E) Discrepant Pr i
Production for corrective action.



PROCESS STEP 18b

- DIE BOND - Au-Si EUTECTIC

Method of Cecntrol

(a)

(B)

(©)
(D)
(E)

Method of

Equipment profiled.

Temperature and gas settings checked

Package ins p*ction

Visual inste
S

Visual ins:

(4)
(B)
()
()
(E)

Weekly and after maintenance

Daily
Prior to belt lcading
All die bonded subassemblies

1

-

work sampled daily

.
o

Bond coperators’ and inspectors

Measurement Procadure

(4
(&)

(c)’

Equipment

Equivment

a
Die-bond subsassemblies from operators and inspected
es £

(L)
(E)
suiasssmbli
Method of Measuremeut
(A

Minimite Potentiomster, Model 80200, + C.5 perccut
K

with Chromel-Alumel Thermocouple
Visual

Criteria

Criteria

Criteria




Range of Permissible Measurements

A) +5°C
(B) + 5°C

(C) Criteria
(D) Criteria
(E) Criterie

Method of Recording

(A) Tabular record is kept.
(B) Tabular record is kept.
(C) Tabular record is kept.

(D) Tabular record is kept.

(E) Tabular recoxd and control charts are kept.

Method of Analysis

(4) Enquipmert shutdown and maintensance
(B) Equirment shutdown and maintenance
(C; Engineering is notifie
(D) Material

X
retrained or equipment is

[AR

is repaired or

7~
t~
.7

Discrepsnt process revort and material are
{_



PROCESS STEP 19 - WIRE BOND

Method of Control

(A)
(8)
()
(D)

Machine is profiled.

Monitor machine settings

Wire pull test

power preseal)
(E)

Visual Inspection (Q.A.)

Method of Sampling

(A) Weekly and after maintenance
(B) Daily
(C) Twice (2) daily
(D) All wire boanded subassemblies
(E) Wire bond operators' and insp
daily.
Mezasurement Procedure
(A) Eguipment
(B) Egquipment
(C) Wira bonded subassembly
(D) Wire bonded subasgembly
(E} Vire bonded subassembly
Method of Measurement
(A) 1L & N Potentiomster, Mcdel 3685 -
4 3 mV witn Chromei-Alumel Thermoc
(B) Visual

Motorela Wire Pull Tester

(©)

53

Visual inspection (Production low power and high

actors’' work sampled



(D)
Model M20
Microscope, B & L
Model M20

(E)

Range cf Permissible Measurements

(4)
(®)
(©)
(D)

Header temperature +
Header temperature + 15
Criteria

Criteria

(E) Criteria
Method of Recording

e
1]

Tabular record

(8
(3)

M. 1.
Tabulsr

(C) Tebular record and control
(D) Tabular record is kept.
(E) Tsbular reccrd and control

Method of Anajysis

(4) Machine is adiusted.

(B) Machine is adjusted cr

(C) Machine is adjusted or shut

(D) Material is rejected or
retrainad or equinwment main

()  Discrepant Proccss reports
returnad to Production for

(4]
d~

Microsccpe, B & L Stereozoom and Wild-Heerbrugg,

Stereozocm and Wild-Heerbrugg,

15°C, needle weight + 20 G
15°C, needle weight + 20

chart are kept,

chart are kept.

shut dowm.

-y - < [=d .pem =
tenance i5 perlormed.
. -y bl -

<nilh Mmacerlias are



PROCESS STEP 20 - DEIONIZED WATER - PREENCAPSULATION WASH

Method of Control

(A) Wash station is checked.
(B) Alcohol dip rinse is drained and refilled.
(C) Check water flow into cascade.

Method of Sampling

(A) Beginning of each shift
(B) Every two (2) hours
(C) BReginning of each shift

Measurement Procedure

(A) Ecquipment (Purity meter readings, dial settings on
contrcl panels - Timer and Pressure Gauge)

(B) Eguipment

(C) Equipment

Method of ilzasuremxent

(A) Purity Meter - Barnstead, PM-19
Timer - Creamer 1123, + 0.2 sec

(B) Visual

(C) TFlow Meter - Visual

Range of Permiscible Measurements

(A) Loop input + 1-1/2 megolms Cl; Loop ocutput + 1
megohm CM; Cascade center + 1-1/2 megohms CM

(B) Criteria

(C) Criteriza

(W]
wn



Method of Recording

(A) None
(B)' None
(C) None

Method of Analysi

(A) Equipment shut down and maintenance performed.
(8) Equipment shut down and maintenance performed.
(C) Equipment shut down and maintenance perfcimed.



PROCESS STEP 21a - ENCAPSULATION - FLATPACKS

Method of Control

(4) Furnace profiled

(B) Monitor furnace gas flow and temperature meter
settings

(C) Visual inspection (Production)

Method of Sampling

(A) Weekly
(B) Daily
(C) All capped units

Measuremant Procedurs
(A) s

(B) Sezaling furnace

(C) Capped units

ealing furnace

Method of Measurement

(A) Recorder - Barber Coleman, Model 8061-270C5, 0.05 perceni
(B) Visual
(C) Microscope, B & L Sterozoom

Range of Permissible Measurements

(A) + 5°C with a minimum of 30 minutes flat zone
(B) Criteria
(C) Criteria

Method of Recording

(4) Strip chart
() Tabular recricd

(C) Tabular record

o
~I




Method of Analysis

(&)
(B)
(©)

Process Engineering notified;
Process Engineering notif
a

Defective units are

58

equipment maintenance.

equipment maintenance.



PROCESS STEP 2ib - ENCAPSULATION - TO-5

Method of Control

(A) Welder settings are checked.

(B) Moisture content in Dry Box is monitored.

(C) Squeeze test for weld integrity is performed.

(D) Gross leak test is performed (by Production).

(E) Fine and gross leak tests are performed (by Q.A.).
(F) Visual inspection is performed (by Production).

Method of Sampling

(A) Prior to each run

(B) Before and during each run

(C) Six dummy packages are welded at beginning of each
shift and after maintcnance or electrode change.

(D) Every 2 hours; after maintanance; after zlectrode

[¢8]

Bat]

change on 6 welded dummy packag
D7

.
Q

(E)  Every 2 hours production is samp

-

ak
(F) First 25 units are welded from eachh production lot.

Measurement Prccedure

(A) Eguipment
(3) Equipment
(C) Welded dummy packages
(D) Welded dummy packages

(E) Welded production devices
(F) Welded productioun devices

-

Methnod of Measzsurement

(A) Visual

(3) Hoisture Monitor, Cenaoiidated Electrodynamilcs Corp.,

Model 2&~303



(C) Squeeze cap minimum of 2/3 diemeter

(D) Bubble test

(E) Veeco, Model MS-9AB or NRC 925 Helium Leak Detector
and bubble test

(F) Visual

Range of Permissible Measurements

(A) Criteria
(B) 100 ppm Maximum
{C) Criteria
(D) Criteria
(E) Criteria
(F) Criteria

Method of Recording

(A) None
(B) None
(C) ©None
(C) Tabular record
Tabular record

\\
/7
(¥} None

Method of Analysis

(A) Equipment shut down and maintenance performed.
() Equipment shut down and maintenauce; production in.
(C) Dry Boex to be rebakad

Equipnent shut down and maintenance performed.
(D) Equipment shut down and maintenance performed.
(E} Discrepant Process Report and material is returaed ¢
Production for corrective action.

(F) Equipment shut down and maintanance performad,

(@)

c




FROCESS STEP 2

2 - LEAK TEST

Method of Contirol

(&)

Sample fine and gross leak test (Q.A.)

(B) Helium leak detector calibration

Method of

Sampling

()
()

All production lots
Twice per shift and after

Measurement Procedure

(a)
()

Method of

Hermetic devices

Equipment

Measurcment

any maintenance

(A) Bubble test (T0-5) or dye penetrant test (Flatpack)
and Veeco Model MS-9AD or NRC 225 helium leak detector
(B) Vezco SC&4 Sensitivity Calibrater
Range of Permissible Measurewents
(A) Criteria
(B) Criteria
Method of Recording
(A) Tabular record is kept
(B) Tabular record is kept.
Method of Analvsis
A) Discrepant Process Repert and material is returned to
) ) I
Production for coirrective action.
(8) Eguipment shut down and maintenance pevfosmed.



PROCESS STEP 23 - AGING (STABILIZATION BAKE)

Method of Control

(A) Oven Profile

Method of Sampling

(A) Monthly

Measurement Procedure

(A) Ejuipment

Method of Measurement

(A) L & N Potentiocmeter, Model 8685, 0.03 percent + 3 mV

Range of Permissible Measurements

(A) + 20°C

Method cf Recoxding

(A) Tabular

Methed of Analwvsis

A Equipment shut down and maintenance perfoimed.
L

62



PROCESS STEP 24 - TEMPERATURE CYCLING

Method of Control

(A) Refrigerator profile

(B) Temperature oven profile

Method of Sampling

(A) Monthly
(B) Monthly

Measuremant Proceduite

(4) Equipment
(B) Equipment

Metnod of Measurement

L & N Potentiometer, Model 8684, (.03 percent
L, & N Potenticmeter, Model 8686, 0.03 percent

Rangza of Permissible Measurements

(4) £ 5°C
(B) + 5°C
Method of Recording

Tabular record is kept.

Tabular record is kept.

- Analysis

Equipment shut down and meintenan

Ecuipmznt shut dewn end maintenanc

(Y

4 14

3 mv

3 mV



PROCESS STEP 25 -~ CENTRIFUGE

Method of Control

(A) Speed checked
(B). Speed checked
(C) Visual inspection

Method of Sampling

(A) Every 14 days
(B) Every 14 days
(C) Prior to centrifuge loading

Measurement Procedure

(A) Drvive pulley

(B) High speed spindle .

(C) Multispeed attachment, spindles, pulley belt, tachometer
chaft, rubber tip, loading jigs

Mathod of Heasurement

(4a) Strobe, No. 71221 - Model 1531-A, General Radio,
s+ 3 percent

(B) Strobe, No. 71221 - Model 1531-A, General Radio,

4+ 3 percent

(C) Visual

ange of Permicsible Meacurements

(A) + 50 mPM
(8) + 300 RPM
(C) Crit



Method of Recording

(A) Tabular record is kept.
(B) Tabular record is kept.
(C) Tabular record is kept.

Method of Analysis

(A) Equipment shut down and maintenance performed.
(B) Egquipment shut down and maintenance performed.
(C) Equipment shut down and maintenance performed. -

(o2}
Ui



SECTION IV

~
o

IN-PROCESS OF QUALITY ASSURANCE SPECIFICATIONS

The overwhelming majority of the process controls described
in the preceding section are carried out by manufacturing personnel.
There are, however, certain manufacturing process steps which include
additional centrols carried ocut by In-Process Quality Assurance
personnel., In general, the In-Process Quality Assurance controls
are aimed at controlling those processes which may contribute to
less than optimum device reliability. Device reliability is not,
of course, the only consideration for the establishment of in-process
control points. Indeed, improved yieid to the better process control
is also a very significant element.

In the wafer preparation and device assembly areas,
controls have been established at five

In~Process Qualitv Assurance

Process £tevms. These are:

Precess Step 8 Wafer Pattern Develop

Process Step 11 Sulfuric Clean After Cxide Ecch
Process Step 17 Wafer Scribe and Break

Process Step 1 Die Bond

Process Step 19  Wire Bond

The specifications describing these quality assurance

cointtrols are included,
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PROOUCT .GROUP: Integr
s

uits . PRODUCT LINE:
TLE: In-Proces s e.

on Procedure after Photoresist

o
ot
=

-t

Develop: - Vi

Scope: This specification covers the procedure to be followed in
insvecting the fo¢lowirg parts: ‘
PART NUMBER DESCRIPTION . ‘ USED 0N
. Wafer, SI-EPI A1l Integrated
‘ Circuit Lines

Equivment Required:

' Mlcroscooe Wild (Heerbrugg)
Tweezers
Procedure: S ’ o _ _ ‘
1. Samoling Plan -

1.1 rr‘he sawnllng vlan w1’1 te to insvsct 10% of the

wafers in & wafer run or a minimum of (3) wafers,
whichever apnlies from each production 'nspactor
every (2) hours after production inspsction after
develoving at Isolation, Base, Emitter, Pre-Ohmic
ail licable reguirements

and Metal Mask for all app
listed under 2. telow.
to the Product Line criterions.
If there are any rsject wa s,

run will ve returned to Production for res—i
tion., After re-—inspection, the run will bte re-
submitted to Q.A. '

®

2. Unit Processing

P Y 2 y 2 . - . Pl
2.1 Insvect a3ll wafers under a microscons regaillicatlion,
©) prescrided by product line criterid for the felloving caleg
ds?ﬂ_ . neLs [ T ST R SR S B T T » AP Aaofa~A—
2IE8CTS., Hairivain 4 ¢eound $i Yug numier ¢ Gl Tl
t-'-.-":c 4 sech cotecory an I s FAaEa] 7*!“»:"(:;:?3 i
ives 1n <¢acth C&vegZory ana vos SOTE L IMIVICET C1
. £ L R T | 1 K Y Y D e oy
wafers insnscted and ra2jectsd LY €ach Inanesctor,
R | o 1. A v T T TOED
Yaintein count on Mocierola Form lio, SPD- 39272.
- Fa 17 Y A e o o e ¥ 2D -
Refer to Visuvzl 2idz Tor typical d=2fgcts,

]
pde
(34
18]
]

et

s}
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TCDNDULTOR PACDYUCTS BIVISITH
Pl”EEiX ARIZBAA

2.1.1 Mask misalignment
1.2 No KMER
3  Bad Mask
2.1.I KMER Lifting
2.1.5 Not developed out
2.1.6 TFinholes
2.1.7 Wrong pattern
2,1.8 Scratches on wafer surface
2.1.9 Poor ccntact

3. Data Processing

3.1 Compute the percent defective for total failures
in each wafer run, This peﬂcsnf shall be figured
on the basis of total sample size.

j.e. (total failures X 10C)
Total sample

3.2 Maintain a percent defective chart, Motoro
No. SPD-1321, using the vslue obtained I
Plot (1) point per sampla irspesction,

3.3 Compute and maintain a percent defective chart for
each inspector.

data generated bty other shifts shall be kept on
rate charts. :

3.t Indicate on ths charts any adjustment or cnanze
: madz S0 imorove the process zs well as any inad-

joglekt
vertent change.

3.5 An "Out-of-Control” process shall be defined as
ons in which (1) or more wafers have in excess of
15% defective die (see wafer reject chart) (3o not
include die on verivhsery or test vattsrns). If
this situation exists, a Discrevant Procsss Hevpors
Motorola Form MNo. SPD-1833-R1, snall te issued o
the coznizant production psrsonmel., All Discrzoen
Procags [enorys will te recordsd on Motorola Fousm
No. S%D-331h at me of issuance ani the dats
raocordsd waen rsh Discrepant Trocess

-

ek
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Reports must designate corrective action taken -and
: ~ be signed by the production foreman and oreduct
. . engineer., All revorts wust be returned within a
reasonable {tims, If the Discrevant Procsss Resorts
are not returned within (L8) hours, notify your
Q.A. Supervisor for further 1nvasti ation.

R oel
i

—

EN
v
]
L

L. Should any question arise concern i,g these inscteciion
procsedures, contact ‘your immediate Q.24. supervisor,

5. All insvected wafers will te returned to the Wafer
Fabtrication Ares tc be processed in the no man
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QUALITY CONTROL DISCREPANT PROCESS REPORT

Q.C. INSP. " DATE: SHIFT: OPERATOR: .

- TYPE OF SAMPLE: . SAMPLE SIZE: TIME OF SAMPLE:

SAMPLE RESULTS:

- - - D

AT B A e
ENGINsEERING
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“, B
i N .
. - = ~
: Bt .-
; :
R .
;




-§- MCASL21 5 IZEEERe P £
S ACTUAL _ » APPEARANCE
. WISSING WIRE 3 BONDS —
“EXCESSIVE LOOP OFF_BOND

T.IFTED BOND BCND SPACING

BROKEN WIRE 2 60Y ANGLE

MISBOND 2 INNER 2/3

OVER=BOND EXCESSIVE LOOP

- 90Y ANGLE TAIL

INC, BOND EXTRA BOND

CHOZ?. BOND LIFTED 30ND

. SMEAR, BOND OVER-BOND

WEAK BOND

TAILS

OFF BOND

SHORT:

FOREICH MATTER

SUBSTRATE SHORTS

LIFTED B, AREA

EXCESSIVE WiRL

VETALIZATION

DIE

-

Fr

LITOROLA {FC'.'}M MO. 5?0-}9;3-31 e BACKER

Sw L.
Ty e .
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PRODUCT LINE:

TITLE i In=Proness 9,4, Tpsnection Procedine — Aftew K30y, Clisen —~ Visual
Scovp This specification covers the orocedure Lo be followed in

inspecting the following varts:

PART NUVMBER DESCRIPTION USED -ON

_ Wafer, SI-EPI A11 Integrated

. L - T Circuit Lines
uipment Required: ' : :
. Microscopse .

Twsezers
Procedure: 3

1.. SamplingvPlan'

1.1 A PaﬂdOF samole of 10% of every (1) hour's pwro-
duction after all HpSO) cleaning operations will
be -taken by ths 2.4, Inspechtor and w? 11 bz inspsched
for all a“n¢1cgole requirements listed urder 2,
below.

2., Unit Processing
2.1 Inspect all wafers undser a2 microscons (2100X)
© mirimum magnification, for the followinz cat
of defects. A wafer will bve rejected in acc
dance to the percent defective die oun it, s=
reject chart., Maintain a count of the numbs
wafers insmected and rejected by each invopsclor,
Maintain count on Motcrola Forn No. 3PD-125i,
See visual aids for tryoicsl rejectz,
oLl e U"]ue”Chttg.x, 3

Pinholes
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3.2 Maintain a percent defective chart, (Motorola Form
Ne., SPD-1321, for the HpSOj clean overations) usirng
the value obtained in 3.1, Plot (1) point per

samvle insvection.

“n

'}

3
&

A1l data generated by other shifts shall be kept on sasparate
chartse. ’

.

3¢3 Indicate on ¢
made to imoro
vertent chan 1SS o

& charts arny adjustment or change
the process as well as any inad-

< o
0]

ol ut- ontrol" process sha be defined =z
3. An "Cut-of-Con proc rall be def s
ong in which (l) or more points (percent defective)

are in excess of the control limits. If this
situation exists, a Discrevcant Precsss Report,
Motorola Form No. SPD-1833-R1, shall te issvad %o
the cognizant production psrsonnel, All Discre-
pant Process Reports will te racorde' on Moterols
Form No. 3PD-381lL at the time of issuance z2nd the
date recorded when returned, The Discrarant FPro-
cess Reports must designate corractive acticn taken
and bte signed by the production forsman arnd rro-
duct engineer. All revnorts must be returred within
& reasconavle time. If the Discrecvant Procsess
Revorts are not returned within (i3) nours, notify
your Q.A. Superviscr for further investigaiion.
L. Should any question arise concerning thess insrsciion
procedures, contact your immediate o As Sunervisor,
S. All insvected wafers will be returned to the wafer
fat, area to be processad in the normal manner.,
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"QUALITY CONTROL DISCREPANT PROCESS REPORT
- Q.C. INSP. DATE: SHIFT: OPERATOR:
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ACTUAL ___APPEARANCE

"7 MISSING WIRE | ” 1< 3 BONDS

EXCESSIVE LOOP OFF BOND

LIFTED BOUD : BOND SPACING

BROKEN WIRE 60° ANGLE

MISBOND INNER 2/3

OVER-~BOND EXCESSIVE LOU2?

"90Y ANGLE ] -} TAIL

INC, .BCND EXTRA BOND

‘CHOP. BOND LIFTED BOND

SMEAR. BOND OVER-BOND

WEAKX BOND

TAILS

OFF BOND

SHORT-

FCREIGN MATTER
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f;TLE:

Scope:

o -y
TAOTVORCLA

SomiconducTor
Producis inc.

PROCUCT ION

PRODUCT GROUP‘

SPECIF

ICATIONS D;PARTMENI

l\ - H,‘i W:.— C:Hn a AUU_J HL:;‘:
Integ ated Circuits PRODUCT LINE:
In -Process @.A. Insnection Procedure for Dice after Scrite

Visual "

ication covers

procedure to be followed in

This soeci ne

inspecting the f0110W¢Dg parts

iPART NUMBER_ DESCRIPTION . * USED ON

. Die, Si EPI A11 Tnuegva ed

Equlpmcnt Requlred‘

*  B-and L Microscovoe,

Circuit Lines

200X Power or Equivalent

Tygon (pr equlva;enﬁ) Tipped vacuum pick-up

Procecdure: L ,
"1, Samoling Plan -
1.1 Insvect (50) dice every (2) hours from each pro-
. duction ingpector after scrit ing.

l 2 Insoecu eacn die for all regquirements under 2.

(below). :
2. .Unit Proce531ng )

2.1 Insvect all dice under a WLC”“prpe,.lOOX mirimun
magnification for the following ca tegcries of da—
fects. Maintain a count of the numver of defec-
tives in each categorie and the total numver of
dice insvected. Maintain count or Motorola Forn
No., SPD-3313. See apvrcpriate visual 2ids Icw
typical delects,

2.2,1 Cracked die
2.1. 2 Bole in dis
'2.1.'3 3Bubbles in mstal
. 2.1.'hk Smeared matallizztion, scratched opsn,
) ) srieared m2tal shorts :
2.1. 5 Missing metslilization, cavities, Irc. etzl
2.1. &6 Unvassivated die
2,1, 7 Glass in vpzds {passivated die)
2.1.°8 Die that nhave not besn probed
2.1.9: Evaporation er»ors
; 2.1.10 Pre-Onmic Missing Metal
3-5825 |- ]
E8-L213 | 5---7 0 | Ty |
_‘L:" SLo i c ‘ .
B ~ 1 faave Viesi eun DATC
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2.1.,11 Anv other obvious é
2.1.12 Metsllization pulle

2 s _
d away from strips
> 1/2 width

3.1

3.2

3.3

3.5

Processing
Compute the vercent defective for total failures.
This parcent shall be fizured on the tasis of total

samnl° gsize,

(

i.e. (t0t91 fa;l“fas X 100)
Total sample

Maintain a percent defective chart T0uorola Form
No., SPD-1321 using the value obtained in 3.1.1.
Plot (1) voint per sample inspection.

Computs and maintain a percent defective chart Jor
each inswnector.,

Compute and maintain a percent defective cnart
for the Q.A. dice inspection cperation.

NOTE: All data generated by other shif
be kevt on separate control charts.

ct
i
4]
fo
o]
o]

Indicate on the charts any ad]
made to improve the process 1
vertent chanse,

An "Out-of-Control" process shall be defined a

one in which there are more than (1) reject dice.
(1.0% AQL, MIL STD 102D, Level II) If this situa-
tion exis%s, s Digeredarns Proceszs Zeport, llotorels
Form No, SPD-1533-R1l, shalil te issusd to the
nizant zroduction 3er5ﬁ“n°’. Al discrevant
revorts will be recorded on Motorola Form o

381l at the time of issuance and the dabts re

when returnsd,. The disc¢renant orocess repor
designate corrective action telien and he sig

the production feorsman and wroduct enginecr, P
revorts must be eturhed within a reascnatlse tine,
If the discrewmant oroceg3 reports are npot rsiurnzd
within (l3) hours, notify your 2.4. Supzrvisor o
further investigation. '
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QUALITY CONTROL DISCREPANT PROCESS REPORT |

TYPE OF SAMPLE: SAMPLE SIZE:_ TIME OF SAMPLE:

CORRECTIVE ACTICON PERFORMED:
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ACTUAL : APPEARANCE o
- MISSING WIRE < 3 BONDS T - o
"EXCESSIVE LCOP OFF BOND

LIFTED BOND

BOND SPACING

BROKEN WIRE

> 60Y ANGLE

MISBOND INNER 2/3
. OVER-BOND EXCESSIVE LOOP
" 907 ANGLE TAIL
. INC, .BOND EXTRA BOND

CHOP. BOND

LIFTED BOND

SMEAR, EBOND

OVER-EOND

WEAK BOND

TAILS

OFF BOND

SHORT

TORELCN MATTER

SUBSTEATE SHORYES

LIFTED B, ARFA

EXCESSIVE WIZZ

HETALIZATION
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PRODUCT CROUP:
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Integrated Circuits
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PRODUCT LIiNE:

Insvection Prccedure for Die Bonding = Visusl

TiTLe: In-Process Q.A.
Scope: This svecification covers the precedure to e followed 1n_
- inspectinmg the followwng parts:
PART NUMHMH . DVQCRIDTTON .USED CHN
. T " Sub-Assemely, A1T Integrated
o Die Ronded Circuvit Line
- .
R Equipment Lequlved’
o) ' .
!
) Bausch and Lomb btnreozoom, 60X Power or Equlva]nn
& Twsezers, Prove y
i
i Procedure: .
(=] . . a Ll . °
z 1. uarpllng Plan
) 1.1 At least once ‘during each shift, get and inspsct
(1) belt of die bonded units from each die bond
Operator prior to oroduction inspvection.. Insnect
"fer all requireménts under 2 below., '
1.2 At least once during each shift, get and inspect (10)
units minimum from each production inspescctor for
: all requirements under 2 below.
2. Unit Processing
2.1 Insoect all die bonded units under 2 microscone,
magnification (40X minimum), for the following
'categories of defects. Maintain a count of the
number of defectives and the tohtal number of uniis
inspected. Maintain count on Notorola Iorm lio,
' SPD-1207. (See apvrovriate visual aids for typical
defects) ' '
2.1.1 Misvlaced die Device will bs rej2cted if
orientation of die is wrong, or il die is
missing. .
2.1.2 Bond Strenot 'i° To test bond s ”en«tu, die
: g . T ne
- 2.1.3 Excessive preform
" 2,1, Preform on die
2.1.5 Obviously cracked or chipned die into isc-
' lation 'region cr metallization,
: 2.1.6 Tippzd die
| l L sPECITICA IO
©5-€725 |- D 1 | { CNCATLLTT
B8-4213 (Zonz oo 18 b e L
82009 T K P I ,
YN hevs lieat vrtun 1 naTT liemti.a. Y L. B .
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\ SELICEHDUCTOR PRADUCTS DIVISIY

/ PHOENX, ARIZGYA for

i.\;?w. . oy
TME 2.4, Insp. Procedure | 2127213200
$ P = Vs St
Die Bonding = Visual PASE 5 OF g

2.1.7 Pyroceram or preform on post

2.1.8 Loose preform or metallic particles on header
' or in flat pack
2.1.9 Partial or incomnlete die
2,120 - Preform extending over die and touching or
. beyond scribe line area.

2.1.11 Inked die

2.1.12 Any other obvious defects (bad heade“ plat-
ing, bad pins, etc.).

NOTE:

3.3

2.2 Poor Workmanship
2.2.1 Pyroceram or preform on die, post or header
Poor workmanship units are to be taken immediately
to the foreman for corrective action.

3. Data Processing

3.1 Compute the percent Zdefective for total fallurss
for each die bond operateor and each production
inspector. This percent shall be figursd on the
basis of total sample size. Not including poor

, rkmanship units)
i.e. (total failures X 100)
total sample

3.2 Maintain a percent defective chart (Motcrola Forn
No. SPD-11321) usiﬂ the value obiainad in 2.3, Ploi
(1) one point per szmple inspecition.

the

All data generated by other shifts shall have
percent points keot on s=zparate conirol chzarts.

Indicate on the charts anv adjustment cr change
made to improve the process as well as any ing
tent change.

An "Out-of~-Control" process szhall bte defined 25 ons
"in wnich there are > 1 defeﬂ g, If this

situation exists, a Discrepant Preccsss Raport,
Motorola Form No, SP D-IQJB“M shall bte issued %o
the cognizant ovroduction ‘v*aonnel. A1l -Digerapant
Process Renorts will ve recorded on Motorscla Form
No., SPD-381lL at the timz of issuancoe end thz date
recorded when returnsd. The Discrepant Frocess Re-
ports rust deaizgnate corrective action talsn and

be g‘gned ty the preducticn foreman and producy
engineer. All repcorts must bs returnsd witnin a
reasonable time., If tne Discrepant Process Reports
are not returned witiain (48) hours, nobify your
Q.4, Supsrviscr for further invastigaticn,
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© MISSING WIRE

< 3 BONDS

APPEARANCE

EXCESSIVE LOOP

OFF BOND

LIFTED BOND

BOND SPACING

BROKEN WiIRE

2 609 ANGLE

MISBOND

INNER 2/3

"~ . OVER-=BOND

EXCESSIVE LOOP

90" ANCLE

TATL

INC, BON

EXTRA BOND

CHOP., BOND

LIFTED BOND

SMEAR, BOWD

OVER-BOND

WEAK BOND

TALLS

OFF BOND

SHORT

FOREICN MATTER

SUDSTRATE SHORTS

LIFTED B. ARBA

EXCESSIVE Wids

WETALIZATION
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PRODUCT GROUP: Inbegrated: Ciremits PRODUCT LINE: ,
TITLE.LD-Process 0.4, Inspection Procedure for Wire Bondinz — Visual

}

-
L]

Scope: 15;3 specification covers the nrOﬁed re to be followed .in-
inspecting the following g aﬂty. : B ) -

" PART NUMBER =~ DESCRIPTION ~ . [USZD ON.
o ' Sub~-Asse mbly, - " All Integrated
. Wﬂre Bonded Circuit Lines

Equipment Required:

Bausch and Lomb Stereozoom chroscope 50X Power minimum
* ov equlvalenu

: . Tweezers, Plexiglaés Inspection Rack

Procedure:

1., Sampling Plan o .

1.1 At least once during each shift, get and inspect
o (1) Belt of wire bonded units from ench wire tond
operator orior to vroduction insnsction. Inspact
for all requirements under 2 balcw.

J1.2 At least once during each shift, get and insosct
* (10) units winimum from each product on insvesctor
for all reguirements under 2 telicw.
2. Unit Processing
. Insvoect all wir= bonded units under a2 microscope 50X
minimum mcgﬂizlcatlo“, for the following castszories of
defects and vpocor workmanship. Maintain a count of tho
number of dsfectives and tha total number ol units in-
gspected, Maintain count on Motorola Forwm lio. S?T-1827-H1
2.1 Defects for Wire Eond Cwnerator and Inzmscior
Refser to visual aids for tynical delects,
2.1.1 Missinzg VWires
2.1.2 Lifted EBond on dis or vost
2.1.3 U"ire Broks at die or vost )
i ' 2.1.h, Too much locp or sag in wirses
TR N [ seror=iiationy
I =R ! | )
! (o | S L
I | -
PR . [T (U SO

>
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More than (1) over bond/pad
Mis-bonds

Wire shorts

Bond off wires

Excesszive Wires

L d

»
H\O 0O-1 O\

O\OOO—QO\\nr—"(,uK;r—"O

Tail lefi at post or die

Toreign maittar
Chopped bond
Incomplete bond - 1
Week vonds (no> spre
Partially lifted bond
Wire touching edge of die
Jire dafecis

Icose metallie par
ete.)

Smeared bond cn die or post

.
e

ck
{1
0
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M
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~
[
W
W
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*
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Missing Metallization (inconplete
cavities) Hi-Power
2.1.23 Smeared Metallization - Hi-Power
2.1.2h Scrateches or cracks across active
2.1.25 Device not probed - Hi-Power
2.1.26 More then 1/L bonding pad missing
2.1.27 Any other obvious defects

2. Poocr Workmanship for Cparators
2.2.1 Less than 2 bonds on post
2.2.2 One or nors bonds lifted on pcst

Wires twisted greater than 20° from

More than approx. 1/3 of bond off of pad

et

- Hi-Power
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2.2.3 Reveated tonding at stri§e or post
2.2.4  Zxtra bond on pad or vost

2.2.5  Pad tails greater than 2 wire dia.
2.2.6 Any part of bond off of pad

2.2.7 Avparent wirs bond shorts

2.2.8 Tignht wire

c.2.9 Excessive tails

2.2.10 Ovsr bond

2.11 Wires twisted g“Pate* than 5° from bond except MECL
: : Hybrld poor worxmanship units are to be ttbfn
u“fmla ly to tha foreman for corrective zct .
3. Data Prccessins
3.1 Compute *he percent defective, appearance (poor
workma“snlo) ard actual (dafec ts} re jects Tor total
failures for each wire bond opsrator and s£scn pro-
duction insvector. This perLeLt shall te fizursd
on the tssis of the total sample size, i.¢.
total failures X 1CO
total samnle
3.2 Maintzin a vercent defective chart, Motorola furn
No. SPD-1321, using the valuss obtaired in 2.1,
Plot (1) voint per sample inspection.

NOTE: All data zensrated by osher shifts shall bLe kouid
on separate control charts,

3.3 Indicate on the
mads to improve
tent chanze,

3. An "Out of Control” procsss shall te defined zs cng
in which th2re ares > 1 defects. If this situsztion
czists, & Jiscrevant Trocess Banort, lloteorcla Forn
No. 37D-1523-R1, shall te iassusd to the coznicant
preduction perscnnel, 411 Discrepant Process
Revorts will be recordsd on Motorolas Form Mo,
SPD~321l; at ths time of issuonce and the dats re-
corded wner rehurnad. The Discrenant Process

e
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ELISOOUCTOR PRODUCTS oiistgy |THLE S25. Snso. froce”
PROENIX, ARIZOMA Viswal T TTUR O |PAsE |
Reports must designate corrsctive action
bs signed by the ovroduction foreman and p
enginser. All revorts must be returnsd
reazonable time, ' '

. Should any question ariss ccncerning thsse in
procedures, contact your immediate supervisor

will be resturned to the

g, All insvected units
: be processed in the normal

assembly area UO
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QUALITY CONTROL DISCREPANT PROCESS REPORT

Q.C. INSP._ __ DATE: . __SHIFT: OPERATOR:

TYPE OF SAMPLE: SAMPLE SIZE: TIME OF SAMPLE:

- SAMPLE RESULTS:
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